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Application Prospect of Identification and Traceability Technology
of Laboratory Animals in Biosafety Laboratory
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Correspondence to: ZHOU Xiaohui, E-mail: zhouxiaohui@shaphc.org.cn

[ABSTRACT] Effective management of laboratory biosafety plays one of the most important roles in the
national biosafety system. Laboratory animals have been widely used in the life science research field,
including infection animal experiments, which have to be done in the animal biosafety laboratory (ABSL).
The risk assessment and control related to laboratory animals and animal experiments are the most
important affairs in ABSL, and the identification and traceability of laboratory animals detected by wireless
tracking technology represent a developing tendency in ABSL management. From the perspective of
biosafety, this paper summarized the development of laboratory animal identification and traceability
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technology, and described the application prospect in ABSL management of non-contact identification

technology, especially radio frequency identification technology, which can provide reference for relevant

practitioners to use the identification and traceability technology of experimental animals for biosafety

control.

[Key words] Biosafety; Experimental animals; Traceability technology; Identification
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management in the Laboratory Animal Center of Shanghai General Hospital, this paper analyzed the
potential biosafety threats faced by laboratory animal barrier facilities in the process of ensuring the
smooth conducting of animal experiments from the perspective of a laboratory animal facility manager,
and discussed the relevant countermeasures to reduce such risks, in order to provide a reference for the
proper control of biosafety problems in animal experiments.
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Table1 Common zoonotic protomicroorganisms carried by wild rodents
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[ABSTRACT] Objective To test the function and evaluate the safety of the self-developed biosafety cage
changing workbench. Methods According to the criteria of YY 0569-2011 "Class Il Biological Safety Cabinet"
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and RB/T 199-2015 "Laboratory Equipment Biosafety Performance Evaluation Technical Specifications", we
detected the various performance indicators of the cage changing workbench (HT-1303), which was
independently developed and produced by Shenzhen Hongteng Biological Technology Co. LTD, and
evaluated the safety and validity. Results The appearance integrity and stability of the main body of the
biosafety cage changing workbench, the cleanliness of the working area, the velocity of the inflow airflow,
the velocity of the descending airflow, the illuminance, the noise level, the airflow direction, the high-
efficiency particulate air filter were at good condition, reaching the standards of level Il biological safety
cabinet. The airtightness of the contaminated goods recovery cabin and the sterilization chamber of utensil
surface was good, but the size and quantity of the sterilized cage box need to be further improved.
Conclusion The biosafety cage changing workbench developed by our team can be operated properly in
whole. It can complete the replacement of individually ventilated cages in this workbench under negative
pressure environment. Our workbench also can ensure the safety of operators, environment and

experimental subjects.

[Key words] Biosafety cage changing workbench; Performance test; Biosafety
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Figurel Schematic diagram of self-developed biosafety mouse IVC cage changing workbench
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Table 1 Number of particles missed of self-developed cage changer and some foreign cage changer and biosafety cabinet

NI E BEST BRES mES ESMRIER LB
IR FIRE/ (10°H-L7") 51.55 51.70 51.56 51.69 51.39
LN FREE/ (L) 0.33 0.67 0.67 0.67 0.60

T REAL2IABEMRNESRE, BIMRESNEIINEmETm,

Fi9{E.

LZEENERE N RA2EENZEE, RPHFEHESIRERN 3REI

F2 BERRBREGHNEEIMEES EVRLENSYT RBLRSBRLLER

Table 2 High efficiency filter leak detection of self-developed cage changer and some foreign cage changer and biosafety

cabinet

@I E ®BIES1 BIEE?2 ®’iEa EiMEES Z21iE
SBARIKRE/ (ngl™) 21.67 21.77 21.97 22.03 21.51
SBERREZ/ %o 0.08 0.07 0.07 0.07 0.10

T BER23NEEMRNESRE, BIMRESNEINERIE™ R

Fi91E.

#3 BERRREGHNEEIMNRES EVRLENSTREE LR

JREENERETRA2BEEYZ 2B, RPHEIETERERN 3RE9

Table 3 Gas flow rate of self-developed cage changer and some foreign cage changer and biosafety cabinet

[w/(ms™)]

MRS BREGT B!ES 2 wEa ESMRIES feetE]
MASRT 0.87 0.86 0.89 0.90 0.74
WA 2 0.56 0.56 0.55 0.55 0.45
TSR 0.33 0.33 0.33 0.33 0.32
THERSR2 0.32 0.32 0.32 0.32 0.31
TSR3 0.33 0.33 0.32 0.32 0.33

P

T MERL23INEEMRNESRE, BMREGNEIERET R ZEENERE TR A2EEYZ2E, RPHEAHESIRSEN 3IRAY

Fi91E.
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F4 BEREBRESGNEEIIMNEES EMRSENRENMIRSELLR

Table 4 llluminance and noise value of self-developed cage changer and some foreign cage changer and biosafety cabinet

RNIRE BEST BEE?2 #H®EE3 ESMEES Z2tE
HRRE/B 324.00 320.25 320.00 324.50 342.00
BBE/dB 715.00 733.00 738.50 71875 760.00
BRIEAE/X 53.67 53.67 54.33 53.33 55.00
IRFS(E/Ix 64.00 64.33 65.33 65.33 66.00
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Figure 2 Inspection chart of airflow pattern (A), testing the air tightness of the contaminated goods recovery cabin (B)
and the sterilization chamber of utensil surface (C) by soap bubble method
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Performance Analysis of Class Il Biosafety Cabinetry in Veterinary-
related Research Institutes
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Hongyan
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Heilongjiang Provincial Key Laboratory of Laboratory Animal and Comparative Medicine, Harbin Veterinary
Research Institute, Chinese Academy of Agricultural Sciences, Harbin 150069, China)

Correspondence to: CHEN Hongyan, E-mail: chenhongyan@caas.cn

[ABSTRACT] Objective To detect the performance and use of class Il biosafety cabinets in laboratories
of veterinary-related research institutes. Methods A total of 126 class Il biological safety cabinetries being
used by three veterinary-related reseatch institutes in Harbin were tested. The performance indicators
were judged according to the test results and and analyze according to relevant standards, in order to
understand the use of biological safety cabinets. Results The overall pass rate of 126 biosafety cabinetries
was 17.5%. The total qualified rate were 100%, 100%, 100%, 100%, 49.2%, 92.9%, 68.3%, 22.2% and 100% |,
respectively in terms of the appearance of integrity, cleanliness of work area, integrity of high efficiency
filter for supply and exhaust air, flow pattern, the velocity of inflow, the velocity of the downdraft, noise,
illumination and alarm and interlock system of class Il biosafety cabinet. Conclusion The overall pass rate
of biosafety cabinetries in some veterinary-related research institutes is low. Regular inspection, operation
and maintenance management should be strengthened to eliminate biological safety hazard timely and
prevent infection accidents of laboratory.

[Key words] Biosafety cabinetry; Parameters test; Veterinary laboratory
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Table 1 Test results of various indicators of A1and A2 class Il biosafety cabinetries

I 5 AT BLEY Z 248 (n=13)

Il A2 BV L2 48 (n=113)

A1t (N=126)

RNIRE G518 BESGH

G518 BEGH G518 BLEGH

N 518 /9% /% wilg S8 /9% /% il SR =9 %
SN EM 13 13 100.0 100.0 13 13 100.0 100.0 126 126 100.0 100.0
THERESE 13 13 100.0 100.0 13 13 100.0 100.0 126 126 100.0 100.0
FEHEX S 0T IR2R IR 13 13 100.0 100.0 113 13 100.0 100.0 126 126 100.0 100.0
SiRtE 13 13 100.0 100.0 13 13 100.0 100.0 126 126 100.0 100.0
TRARRE 13 13 100.0 100.0 13 104 92.0 96.5 126 17 92.9 96.8
MASIRIRIR 13 9 69.2 84.6 113 53 46.9 72.6 126 62 49.2 73.8
BE 13 9 69.2 92.3 13 77 68.1 85.8 126 86 68.3 86.5
IR 13 1 77 23.1 113 27 23.9 29.2 126 28 222 28,6
REFBRKRURS 13 13 100.0 100.0 13 13 100.0 100.0 126 126 100.0 100.0

T BEAREEERSTIRRABAITEHNEEE.
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Tracking and Monitoring on Application of Micro-electrolyzed Sterile
Water System in Laboratory Animal Barrier Facilities
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(Laboratory Animal Center of Sun Yat-sen University, Guangzhou 510006, China)
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[ABSTRACT] Objective To track and observe whether the long-term application of micro-electrolyzed
sterile water system in laboratory animal barrier facilities can continuously maintain the terminal water
aseptic. Methods From April 2018 to March 2022, the microbiological detection of the micro-electrolyzed
sterile water system had been tracked and monitored once each quarter in the barrier facilities of
producing and breeding SPF grade rats and mice in Laboratory Animal Center of Sun Yat-sen University.
Totally 8 sampling points were set, including one sampling point before the intake of the
microelectrolytized water outlet into the water duct, six sampling points at the terminal water outlet, and
one sampling point for the water return of the water network. Samples were taken according to aseptic
operation procedures, and microelectrolysis aseptic water was detected according to the national
standards GB 14925—2010 and GB/T 14926.41—2001. Results From April 2018 to March 2022, a total of 17
tests were conducted. During the normal operation of the micro-electrolyzed sterile water system, the
quality of micro-electrolyzed water at 8 sampling points was sterile, in line with the national standard.
Conclusion Micro-electrolyzed sterile water system can maintain the sterility of the terminal water
supply, and can be used in laboratory animal barrier facilities for a long time.

[Key words] Micro-electrolysis; Sterile water; Monitor; Barrier facilities; Laboratory animals
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Preliminary Exploration of Information Supervison System for
Harmless Disposal of Laboratory Animal Carcasses and Related
Wastes
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[ABSTRACT] At present, there is still a lack of standardized and institutionalized management of
laboratory animal carcasses and related wastes in China, and effective supervision of their harmless
disposal process, especially an effective whole-process biosafety supervision system. Using computer
networks, global satellite positioning systems, wireless communications, geographic information systems
and other multidisciplinary cutting-edge technologies, we preliminarily established an information
management system for harmless disposal of laboratory animal carcasses and related wastes, which could
be closely combined with biosafety supervision to realize dynamic tracking and monitoring in the whole
process. The established system can strengthen the standardization and institutionalization management
of experimental animal carcasses and related wastes, promote the safety control of medical waste, prevent
the spread of diseases, protect the environment and ensure human health.

[Key words] Laboratory animal carcasses; Wastes; Harmless disposal; Biosafety; Information management
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[ABSTRACT]
pancreatic cancer established by orthotopic injection of tumor cells and transplantation of tumor tissue

Objective To explore the advantages and disadvantages of orthotopic mouse model of

block, in order to provide technical reference for the establishment of orthotopic mouse model of
pancreatic cancer with the purpose of precision ablation treatment. Methods A total of twenty healthy
aged 6-8 weeks male C57BL/6 mice were divided into four groups, with five mice per group. Direct injection
of mouse pancreatic cancer Panc02 cell was used in group A, direct injection of mouse pancreatic cancer
Panc02 cell (containing matrigel) was used in group B, tumor tissue block transplantation of mouse
pancreatic cancer was used in group C, the tumor tissue block hydrogel bonding method was used in
group D. The tumor formation rate, tumor size, the degree of abdominal organ adhesion, tumor metastasis
were observed after surgery in each group of mice. Tumor histomorphology and expressions of Ki67 and a-
smooth muscle actin («-SMA) protein were detected by HE staining and immunohistochemistry,
repectively. Results The tumor formation rates in groups A, B, C, and D were 60%, 80%, 100%, and 100%
respectively. After modeling for 16 d, the tumor volume of mice in group A was (47.80£42.99) mm?, with poor
homogeneity. The tumor volume of mice in groups B, C and D [(68.43416.77) mm?® (105.86+17.25) mm?®,
(128.98+13.41) mm? , respectively] was significantly larger than that in group A (P < 0.01), with better
homogeneity. The severe abdominal adhesion rate in group A mice was 100% and 80% in group B, and no
severe abdominal adhesions occurred in groups C and D. The metastasis rate was 100% in group A and 60%
in group B, and no tumor metastases were found in mice in groups C and D. There was no difference in the
tumor formation of the four groups of mice, and no significant difference in the expression of Ki67 and
a-SMA proteins in the tumor tissues (P > 0.05). Conclusion The establishment of orthotopic pancreatic
cancer in mice by tumor tissue transplantation and hydrogel adhesion has the advantages of high tumor
formation rate, less metastasis, mild adhesion of abdominal cavity, no change in the biological
characteristics of tumor cells, easy operation and popularization, and better modeling effect.

[Key words] Pancreatic cancer; Orthotopic model; Orthotopic injection; Tumor transplantation; Mice
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WG mAEES (K 1A),

2.2 INEREE.EXRN
FAMEEREEESN (A4) s50&=E R4

BIRES (BAH) 5 /NG A7 R IR e 598 28 73 1N

60% 5 80%, TFIRALZ SR (CH) KAPREAZR

PuKgEm AR (DAH) f5/INEUEAL BRI R

BIR100% (5R1)o 2 2H/INERAG R g UL 1B, A]

1 AR RERFREMEMRBERILR

LA BN AR NA—, BIREZE: B C5D
H/NERIR R R RN, SRR . A4S, AL B
/N A 2R S R Bl A ARG T B, R A
HRLRE ;. Co DAPRH SRR L. miHE D4R
FHAUAFR K (P=0.001), SIHAREYIE, =] WK
B AR TE PR (BI1C) o 4 4L/INFR A g S 251 R AR
PIE

Table1 Comparison of tumor formation rate of pancreatic carcinoma in situ among the four groups of mice

b=t A#H(n=5) B#H(n=5) C#H(n=5) D#H(n=5)
FARFEHASE)/min, x+s 12.80+2.05 13.20+1.48 12.60+1.14 9.20+£2.17
[RAzBRBR R A AL (2R), n (%) 3(60) 4(80) 5(100) 5(100)

PR S RFR/mm?, xxs 47.80+42.99 68.43+16.77 105.86+17.25 128.98+13.41

T ABERBNRRERE PancO2 MBS RERTH L, BAXRMAEERRA/NRERIRE PancO2 MEFRITE %, CARMANRBEREARRE

8% DARANBMBEBERRKRREE.

E: ABRSEMBRHERRELRNES,; BERSEMBANMESILE, CERDAMENE,; DERABMERRRERER, EERALM
BIFEER. AERRB/NREREPancO2 MBS REE IS, BAXRAEERRN/BERERE PancO2 MERRITE %, CAXRMANREERE

BAARBIEE; DARM/NRMBARRKERIEE.
B1 SERRERUERMENERBRRRBMERR

Figure 1 Growth and tumor dissection of pancreatic cancer orthotopic model mice in each group

2.3 MRIEEEESSNEREEMMEERER
BH/NFIEE RS ST WK 2. A H/NFEHE

HERER100%, BA/NRIBEEERGIER T 80%,

CHED AR NI EEE AR E. 4/ NFIEIE

BB IEN R 3, A/NREBRR AN 100%, H
2B NG R REER (B1D), 26T (EI1E),
LI E R BA/NREB R 60%, 26 NFHER .
VBRI R IERERS . C. DA/NRARKIERR
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2 FHDEMEEREHESRILER

Table 2 Comparison of abdominal adhesion grade among

#3 FSHIREEREBRRILER

Table 3 Comparison of intraperitoneal metastasis among

the four groups the four groups

[n (%)] [n (%)]

FIEEY A#H(n=5) B#H(n=5) C#(n=5) D% (n=5) ERHtEs AfH(n=5) B#(n=5) C#H(n=5) DHA(n=5)
0 0(0) 0(0) 0(0) 0(0) PER A 0(0) 0(0) 0(0) 0(0)
1% 0(0) 0(0) 2(40) 3(60) FF A 2 (40) 2(40) 0(0) 0(0)
1§53 0(0) 1(20) 3(60) 2 (40) BEE 2 (40) 1(20) 0(0) 0(0)
1T %% 3(60) 3(60) 0(0) 0(0) B8 1(20) 0(0) 0(0) 0(0)
V& 2 (40) 1(20) 0 (0) 0(0) B 0(0) 0(0) 0(0) 0(0)

EABARBNERERE PancO2 Mg 2R EE T L, BEARBESE
RERRY /N FEBR 28 Panc02 BB B iR iF 835 CAR /N BIRIREAR
DRI L; D HRFB/NE B E R RKE R

24 Mrﬂ EERER
geft ([&2A) Eom 4 241/ A B AR e B4 95
E!ééﬂ,,\ AT RS, RNBHERBEHAY FREEE
Fo Hﬁlﬁﬂ@éﬂiﬂ’@i’ﬂﬁﬂﬁ%{k A e A AR LR = A
T, B2 2R, R A R R Bl L R4 21
B IRERRZNE, Mg E BE A KRR A oS AT 4
ifiian
A FE R (2A) TR, Ki67 5 a-SMA

S AERA/NRBEIRE PancO2 I B E R 9% BARAAE
A0/ BUBRBRAE Panc02 BB BE 8% C AR/ RIRIREA
RRTBIE; D AR AN BIEAR KRB %

A A/ NSRRI 2EETE R, SRR BRI
MM BRIETE B PRI IR] o R E AT AL fﬁ%‘f@ﬁ%ﬁ
P B 2B G R Ki67 Fla-SMA £ 4 41/N i
T A B X R B KSF TR Z R (P=0.619,

P, uy=0.946) , ZRBH_E IR 4 FhE A BT BE T K
HO v AL 2R ELA TRl A~ g

BESh, €5 D AR A rT IR A8 A28 oK EEIR

PIRGGE IR, EKERRIEA R R IER L

i ABRB/NRERRREPancO2 BB R EZE TS L,; BARAEERKN/NEIERE PancO2 MBERIEEEL; CARB/NREREARR
BiHE%;, DEXRB/NEMBEARATUKERLEELZ. HEREEFAIRX/N G50 pm, %réﬂiﬂ{%?— REEFREEFIR KNG 20 pmo

El2 HER&ZMRBRARNWEE(DABRE) SN S H/NRIRMERERS

045 A R Ki67 #l o-SMA RiX 1B R

Figure 2 Tumor histomorphology and the expressions of Ki67 and a-SMA protelns were detected by HE staining and

immunohistochemistry, resp (DAB staining)
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(L P91 A AR AP T 37 40 KN B B B P 45 i B O It 8 P RE, R AR 610500; 2. 7 g BERL K SRR B A FRAF L E, FM
646000)

HEE] Bf BEBIWRANKRIT2EERFEARSABRFENIZETBEER (periostin) REWERKEF-BI
(transforming growth factor-g1, TGF-p1) RIS, HRITFIEINTETHRBEERBENNL. NAELERPN
flo HiE 24RSDARRAERIFEREEZNAFABRIL2EBRBARER, BHN2RASDARTIFTENE
E’Jﬁ%@ﬁﬁ}ﬂlﬂiﬁf’ﬁﬁﬂﬁﬁ?fﬂ BRBEEXR S MEREARATH. BTHERRFUFIETNT (10 mgekg'sd')
LEB1E, B 2AFUSSEERKES. 2ARBERM, HEREM Masson REZMBREHRREZEWL, 5
BIRAERARUFZENRT-PCRIEZRGNSEHXRBHLAFBEESM TG EAR MRNANRIAKF. ER 5
TEREMEL, BREARNSAREAEHAFNECHREMABRE, BFAUERONOKRMEMBENE, KEE
NS BRFELSNRAILES, METFEANFECTEE. SYRABL, BRAXBRNERARFTSEERMN
TGF-R1ERFRXKEERMRNAZEINBEEARS (P<0.05); SEAARFL, ,anHkLLLE’J""HJ*fH_,\EPaHimEl%D
TGF-B1EHFEKER MRNAZEWBERE (P<0.05). & FIETTaEDING 2 BERB AR SIHEAR
TGF-pIMIE®RIX, FRABEERREA, REBSHRFHELHE,
[X82i3] FIBHT; MRHEER; SRAHE; BESER; BHERKEFBL; KRB
[PEIS2S] Q95-33; R-332 [XEtFEMIA [XEHS]1674-5817(2022)02-0135-06

Effects of Inagliptin on the Expression of Periosteal and TGF-1in Renal
Fibrosis of Type 2 Diabetic Rats

GONG Huijie'?, ZHANG Guangming?

(1. Department of Endocrinology, Nephropathy and Hematology, Chengdu Xindu District People's Hospital,
Chengdu 610500, China; 2. Department of Pathophysiology, Southwest Medical University, Luzhou 646000,
China)

Correspondence to: ZHANG Guangming, E-mail: 770930017@qg.com

[ABSTRACT] Objective To analyze the effect of linagliptin on the expression of periostin and
transforming growth factor-g1 (TGF-B1) in the process of renal tissue fibrosis in type 2 diabetic rats, and
explore the anti-inflammatory and anti-fibrotic protective mechanism of linagliptin on diabetic
nephropathy. Methods Totally twenty-four SD rats were injected with streptozotocin in intraperitoneal to
replicate the type 2 diabetes rats, and another 12 SD rats were injected with the same dosage of citrate
buffer as the control group. The type 2 diabetic rats were randomly divided into two groups: model group
and treatment group. The rats in the treatment group were continuously given liggliptin (10 mgekg'd™) for
12 weeks, and the other two groups were given the same amount of normal saline. The pathological
changes of renal were observed by HE staining and Masson staining. Immunohistochemistry and RT-PCR
were used to detect the expressions of periostin and TGF-B1 protein and mRNA levels in kidney tissues of
rats, respectively. Results HE staining showed that compared with the control group, there were a large
number of inflammatory cells in the renal stroma in the model group, while there were less inflammatory
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cells in the treatment group. Messon staining showed that compared with the control group, there were
more collagen fibers in renal interstitial in the model group, while the collagen fibers in the treatment group
was not obvious. Immunohistochemistry and RT-PCR showed that compared with control group, the
protein and mMRNA expressions of periostin and TGF- 1 in rat renal in model group were significantly

increased (P < 0.05), while they were decreased in treatment group (P < 0.05). Conclusion

Inagliptin

maybe reduce the protein expression of periostin by inhibiting the overexpression of TGF-B1 in the kidney
of type 2 diabetic rats, and slow down the progression of renal fibrosis.
[Key words] Inagliptin; Diabetic nephropathy; Renal fibrosis; Periostin; Transforming growth factor-p1;

Rats
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EH (periostin) E—FhZIyMNEREH, R AKIMIE
1R58. TAE KRR RE J1H B4R e B4 A PR LRk K
RS e BIMELINUAA LR A4t B TR Foke
AR AR AR, B R B RS R E AT
Z 5B Ea4eir B, B4 KEF-B1 (transforming
growth factor-B1, TGF-B1) &5 (& &R A EE R
MRFZ—, WERZERAMESES WA EA 2R E
W R AIR 1, fEB IEAF il R R Rk %
HEAEHIEM . FIAEFITT (Inagliptin) 22— AR
FLAKEG 4 (dipeptidyl peptidase—4, DPP-4) I3, B
o R e PR ME I DPP-4 SRIETS ks, BE —EH
BEIECRAP PR o ARSEEG DL 2 BB PRI AR RO 75T
&, WEBHAFAMIRE P B EEHFTCR-B1 /Y
FIRZM, PARAISHTT 2 a2 X M Efr i R
RIK, iR R R B iR BT SR IR i o

1 MHS5EE

11 ER#H
111 LY

HEPESD KFR36 H, RRE}230~250 g, HHPERE
ERIRZESEIG s [SCXK (JI1) 2018-17] $244,
IR EEGSIES N ESh 75 2401115, TAFTPHrE
ERRFsLieszhydes [SYXK (JI) 2018-065] Hift
PREIRER . ShWSLE AP RS YIE A B 22 s
v (S5 TACUC2018001592),
112 SEIG{NEE

TR VKA. (HZAR Mupid AF]), Y6l fEhs

FEEUL (10-240 VAC, ZE[E Thermo AT ), 4N
JeEE (JC-UT20008Y, BEREAANES ), BB
HM A% (Tannon 250074, ZE[E BioRad AF] ), Y62#
B (AX-72714, HZAOlympus SEFERAF]) o
113 EEiAH

FASFIT B (BRET®, #E5 H20130865, SE[H
Eli Lilly and Company /A 5] ), TRIzol i 7] £ J&z RT-PCR
RAlE (T R MR ARE IRAE) , BENRIER
= (streptozotocin, STZ) (EH Sigma AN, ELISAiR
Ala (RGP EEMRHEIRAR ), SPaEAbR:
Mt (RMTEEEMREERAF).
1.2 EBRGE
121 WERBARBEEIIKSE

24 HRBEEATREK12h G, FREMAFREIFIEE
15 60 me/kg (Y STZ, EENAERFHAL, H4h12 HSD
KRN EH R OFTEBRE TR, B IRA . 5
STZ FKER 48 h f5 EEERBREML, =5 B AR 7S, f
B >16.7 mmol/L B R BRI E NIE AL L. 24 HK
RIS o REEA R T A K FR BB AL 53 B PR Jp s
BRI KGIT 4, BAHE 12 5. BT AR T DA
7T (10 mgekg'od™) FFEHEHE 128, BRIH KLXTHEA
F ISR ARELK (B10.9% NaClyAWR) EBAHR
IfIE] o SEAGHAR 240 K R4 T B RRTR, 124
[5G 3 AR FRARH G I 2 FE 224 SO mg/kg JRRIRE,  TTHEEX
B o
122 BREVAHEREMR

FER RS AEH LR 4% BRI E 2 ~ 3 h 5
FIR . VIR EARREGIHEF S min, BXRKRSTE
BEET 1% MEhiR LR e8>, FERK
Ve HIRBYUI A EAPLRRPGES min, ROTE
e BRI E TR ZEEAR N oK 2 K
5min, BMAZHZRSIEHS minJ5, FARKRER. ¢
LEMEE (10065, 2004%) WL, 4,
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1.2.3 RT-PCRiENISIRALRHBEELF TGF-B
mRNA & R K

HHE TRIzol 15771 & 15 FH F5 42 B 25 41 K Rl I e 2H 27
HRNA, I HEEER KRN RNA 288, SRR A
LN REEEIE RNA BOZEEFIIREE . R R 5
AR S RNA AT I B 5t 43 Il 15 B 52 i HA
cDNA [G#1T PCR R ML, ‘BHREE LS 51005 -
GCTGGCACCTGTGAATA-3', R 51 %9 &+ %1 7 5'-
TCTCCCTTGCTTACTCC-3", HFrFA=YH EE K 252 bp;
TGF-p1 B A L 519 v 5] 9 5'-TGGAAACGACC
TTCTATGACGATG -3', F#5[#F 5] H 5'-TCGATGT
GCCCGTTGCTGGAC-3", H #r P2 ¥ K & N 195 bpo
GAPDH L 51% %518 5'~-CAACTCCCTCAAGATTGT
CAGCAA-3', TNiE5I¥IF51M 5'-GGCATGGACTGTG
GTCATGA-3', HirF=¥4K N 207 bp, PCR R NLAA
% ANTPJFRREAW 10 pL, $:3%#§0.5 L, RT-PCR
#5571 025 pL, AR cDNA 5 wL, BRSPS
1 pL, FTCIRMEK2.25 Lo RNLZEME: 94 °C30s7F
P, 50 °C10s 3Bk, 70 °C 30 sZEM, 35 PMEH . KM
G = A B RE R vk, B BB, M,
BRAGER L HER 582 GAPDH & B I ELEFR
HIREN. TCF-B1 AT mRNA #5715
124 RRALRUEECNERARPEEEL
HMTGF-1EREL

R EIEHSRIETI R AR, S8 G FBEIRSE b

i ERBTE R PHAIRANS B9 10 pmF120 pmo
E1 HERBERSEXRSRARRBEFHAIE(x100,200)

ERIRTRIEYE, R TAE 4 CEE 15 min 5, FRBEIREE
HERATED: 3% EEF/KEIRIFE 15 min j5 IS E
[, 37 CIFE 15 min, IAGRPIUREEEH —fHisks
PR TGF-B1 —Hi (AR RELL ] 73 519 1
200, 1:100), 37 CHFE 2 h; BEERZE M ELIATRIED:,
MALFET R e RS =i (CAERERRRREEL
B3 AII1 2 500 1:100), 37 CHFE 1 h; BEERZZHER
VAR, NDAB B, HEEMEE (4006%)
THEEL 30 BENIARER, 5, SAJE A PP AR AT
SEEFAGT S (integral optical density, 10D), DAL
R EEEF TCF-B1 EHMSE,
1.3 #itHiE

KRG SPSS 22,0 TEE R . 25 SL9RHY
IS R EIGEI F x + s TR . ZAHMELESR A HIEZE
FiZEHT, HNMHRELBER A LSD- %, LLP <0.05
FREREGIFE L

2 FR
21 FBITMHERBEEABRNSHAS
414

HE e 562 AR TIEEE R (1) B,
xof ALK SR B/ NBR A 5, KRR IR
SNESEHE  IMAEBRABAIME A hEe, B/NEH
B, . SXRAILE, BRmRA A KR
HO B R AN RSB ABRAINSIK. STESDIkEIE

Figure 1 The pathological characteristics in renal interstitium of rats detected by HE staining (%100, x200)
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BRI, BEREHER/N, AESMNEREE . AR
BHORR B EEBIAERT BOR B R AR, &
NEHEY R, B/NRIIIZESE, 4L G
AR HOZF 4 AL BH R o
2.2 BTN ERERBEREXBRNS/NEER
i

Masson R Z5 R T 7R, B E G B EEA T
Bowman % B/NSRSEEEERTE MMM, 5
xof BREAHEL , 98 PR AR 20 R BsL A S (1] J5 o FEE B9
RIEEEE, B/NEERT K, B PR R AR5

F: ETFAITERFREARKNSD B0 pmF120 pmo
B2 Masson £&EREZHKEBHLR(x100,x200)

TIREE . 1RITHRE RS /NG 8] 5 A2 I 2R T
A (K2).

23 FRBIITTRAERFEEXERSRARADE
IEE B TGF-31 mRNA &

RT-PCR & MES R T~ , SxXTRRAMEL, BERE
BRI R SR B A 23 B AR H AT TGF-B1 mRNA RiA
KERZET G, ZREFITFEEN (P=0.0315); Sk
PRIGIEAIA AR, VR TT 408 R AR Rl 1B A 23 i st
HHMTCF-B1 mRNA RIAKCHIAE T, Z5E 5%
Mg (P=0.0072) (E3).

Figure 2 The pathological characteristics in renal interstitium of rats detected by Masson staining (x100, x200)

T TGR-IEMRMEREF-pl. BEKAR 12K, SWRAMELL, 'P<0.05, "P<0.01; SEEAERELL*P<0.05, *P<0.01.
El 3 RT-PCRiZENFHKE B AR PBRELF TGF-B1 mRNA KX
Figure 3 The expressions of periostin and TGF-31 mRNA of in renal renal interstitium of rats detected by RT-PCR
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24 FBIIT T RAERBEEXRSRAEAPE
EERMTGF-1ERRIX

TR HAEAERNEE R (K4) TR, SHHA
FHEE, SRR AR B AR T B IR R AT TGF-

Bl RIAMK T, ZRAGZIFEREL (P=0.003 8);
SRR, TRy AR ROR AR R IEA A

HEEAMTCr-p1 RIAKFHE T, ZRE5T
FREY (P=0.0370).

E: TGR-BIRMEEHAERET-pl. BAKXR12R, SHRMAMLL, "P<0.05, “"P<0.01; SEEMAFLL P<0.05, “*P<0.01 HAIR=5pm.
B4 aREAUFZENSEAXRBARBEEDNTGF-p1AIRAZE L (DABRE, x400)

Figure 4 The expressions of periostin and TGF-1 protein in renal renal interstitium of rats detected by

immunohistochemistry (DAB, x400)

3 idig

FE PRIV 1B P S M PR M B0 R ) — o ™ 2 O A
EIFRAE, RlmR LR S E BT R —,
BB R KT HARG M B R . B IR 4L
MR PR B e B AR, HARIUN B SSL
JRANME & A NE I 2 o ISR, B EET4E(L
RSB R-E RokR-FEE RS RIS
R E VI, HARTFG-BI A5 B S A1EEEH
M B, Fk, TCF-p1 & E NIFME T H BN
T HEALIRYT A RS, 28R 2 G TE
TGF-B1 52— M EA 2 TUE 15 Dy e B A 487E sl KA
¥, AIESEARIE A R AN A LR 4 e 3 1k
TE B BT e AR i B DG B e MR Y N
TGF-B 1 2B IR B A4 AR i O+, ]
A 1B R S o A L S Nk S B 1 ) Y 1 AT 7l e
filt, S NESC AR R A OB, INEE R
TR A fE . TR, BHFEHE PRI 1B TR T AL EE FreATL R
HRAEBHIEBZY), O T HanE bl Z 5T Hw

HNEZ o

HIEA N —MARIMNEFES, A PUEE
FREE FZ A~ ERGER, HE2MREERLSS,
fest 1 s ER . VERFEES . HRMEEDE
RS Ub B B, 2 ERERRR ERAT 4L o B
=RHE R B/ NE IR BRI S, RS
BRI BRI R R R ED) ¥ BRI, 23
MROGH R B /NVE BRI B R B T R aRA IR
A, AL REEAZRAREIN, Nl 5RE A A6
EEEMERS ST NRFEEARE " AmmX—4
IR T E BN 5 SR NN SERR A TIRIE, BIATRE
e 22 DR UBR R e e 22 PR B RV /NE B
B2, PR B e A 2 T I 2 1 A B A P
Wiile ABoh, HEM TGF-B1 1EHE FRIE SR EF b
PR A, A] Reil i IEAR QA B I & H HY AR
AR, I Rw B R o ANSERRAT RIESE, 1
B PR LA Hh TGF-B 1 FIE IR & 1 Ko H mRNA FRGAK
SFEJHHE A (P<0.05), R NMERZEE—E
HAESR
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FIFBFIVT 2 —FhiGTy 2 AR PRRAIZGY), HARRR
F A2 A ) o v I R AERR 1 (glucagon—like peptide—1,
GLP-1) fRilf. GLP-12—FpleikE, BAEAEE
IRFEMAE o FIASHYT 4w DA 51 PR e 1T 2R A R
B B, FREFIT 2R DPP-4 4K, FIAER
TAYT 2 BURE RO B B — FBHE RO AL 1 B
MRIR &, ERE RN S g, DPP-49677 )5
TGF-B1 KPR AR R T F%, BT 2 BB B R
B SEAG ARSI T AN AT DG FSTHE P 55 4 I
B, i HIR A R B RS 6E B T R MRS
HOPERT, 2 SIS RO B R (B I R e
TR 1, ARSEIGES SRR, BRI R R REFIES
7T T Fe & I8 M TCF-B1 Rk B E T, X%
AELFHEfeE —EfRIER, X5 SCIRL 13 JHOB7e4h
—%

LR ERA, ARSESG Ao R AR A R IR SR H
K TCF-B1 BT mRBRA, MAFRITTIRITE,
BIEHMTCF-B1 8 H A S mRNA ek i
TR ZEAARSLIOES RN, IEEENRRST AR
YARE PRI /NG B R TCF-B1 S, ATt B
FIREME, IEZ BRI B IR A R 5k R . 7Rt
FEERIER, TCF-B1 AlfEE — MEEMIFEE T, A
RERCONTRT T B PR B R et PR AR R A, OB PR
TRAF ARG ANRY T Bt TR H0 .

[E& ]
SEN: TRAIKE, MERE, EXBE.
SKIERE: LRIES, EEM.

(RIS BE] R B FE IR PR A F AN PR
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v, _» . » AN
A6 DY Ja e 5 S VN B R v P A R
T, W M, B %, ZRE W W, FOTR
(=P EH KR F 255 &Y 650000)
EE] BN BEUHAECEENBERESHARREMEMMSIEE, FiE SLTNMTHEENGEE, BuX
FIREMMMEERE,;, RINRERFABEANE. BEQUMNELRFFEXBIE (Evansblue, EB) BHEEUR
HE & AR NMALAFRBIRGEETFNEENR. R SHBRIFARELRBL, BEAAXFIRGUMELFIYLIIR
EBHEBEE (P<001), BEHBERY—MRE. IRGMUKALFERNAMIBHINREL, MRZE%SE, MAEE
RIZA, =EMBIEES, M NMNSEEIeEFERNRMBEIRRG. Fie RENGERT RIS SRS Mg
BE, B FEEEEREERT, BTEE K.
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Model of Diffuse Cerebral Thrombosis Induced by Arachidonic Acid in
Rats

NING Long, SUN Hang, FENG Jin, MENG Qingting, YANG Qian, HE Fangyan
(School of Chinese Material Medicine, Yunnan University of Chinese Medicine, Kunming 650000, China)

Correspondence to: HE Fangyan, E-mail: 735137511@qgqg.com

[ABSTRACT]
thrombosis model in rats. Methods

Objective Establishment and optimization of arachidonic acid-induced diffuse cerebral
Arachidonic acid was injected into the internal carotid artery to
establish a diffuse cerebral thrombosis model in rats, while the sham operation group was set as the
control. The model was evaluated by detecting the exudate content of Evans blue (EB) in brain tissue and
the pathological damage degree of brain tissue by HE staining. Results

operation group, diffuse EB exudation was observed in the injured brain tissue of the model group (P < 0.01),

Compared with the sham

and the exudation was relatively uniform. The HE staining of brain tissue on the side of the injury showed
ischemic pathological damage with disorganized cell arrangement, wrinkled nuclei, enlarged cell gaps,
increased vacuolated cells, and red striped tubular shape of each individual microvessel. Conclusion
Arachidonic acid can successfully induce diffuse cerebral thrombosis model, and the optimized model has

better stability and lower mortality.

[Key words] Diffuse cerebral thrombosis; Arachidonic Acid; Rats

BRI PERKZE R (ischemic stroke) 23 NI &
iR R R . ESATERNEE N (<4.5h) ff
Fi A 23 4 48 7 T8 B BTG 90 (tissue—plasminogen
activator, t-PA) VAER] S ARHER /oL A 27 Hh 855
e, HEWmEE B M (hemorrhagic
transformation) JXUEG; WIRERT A B A, H XK
1045, FET-ZRIZE 10% ~40% 2o dF Bl i 22

HIGARRIEE 2, IRRATH TR B[]
B AR AR R S e PR & A BRI PR A 22 A AL, RN E
s ERIIRRREE . AIREME. GfTIE. GtiEERr
flE o IR AR 1 ok LT A A oS L P o 2 o ) = 22 Ji
Klz—o

1988 4F Cahn %5 ) FI| R 16 DU, (arachidonic
acid) BHRMVIMRIECSRE. BN, e
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RN A2, =S M=, ffilfeR
A2 S5ETHIIRER 12 B9 ELE ety , (R MRS &
Wi, FeRimimmee: JF EAEfEAR P ISR 5 [ A A ifm A2
45 5 U3 e oA BT S A I A5 06 e 7 B i e
B e ik, b7k ISR EE . FA
EFIRVE . TS B0 Al 75 72 FE AR B AR RR R V8 1 i A
AL, SR T4 BT A B s, HlnFAR
PIAAEHE, KN EEENBHRIRE T REEZ
YhEAAGESEREE, ZEMEHTREEE. e
R, BREITHET R

ZRSEEG IS T 1B 30 N B R B A AR DY A R ST
K ERAFIE VR AR R AR B, SEBHRE4E TS,
FELURLHAA GBI (Evans blue, EB) 1B HI & & Kt
MR FRE Joficts, AR A AR K i
TP

1 MH5REE

11 EREHY

4~ 8 JE WS B SPF itk SD K FR 24 H, RFRAN
250~300 g, HiITHFE Hr sk v A SE R s A BR A B £
i [SCXK () 2019-0004] , fE& & IEE K
430727210100499718, ENiAFET = ER KFE
PIscag= [SYXK (JE) K2017-0005], fRAFFEIREN
20~25 °C, MHXHEE N 50%~65%, HIEKTHRRF 12 h,
HHFES5RK, ShPISEE  REA AL PG
HZ Rt (%5 R-062019LH001) .
1.2 #BP5iAF

AR (LS XKN3C-JG) W E R b T
kR EAE; FFES (5 130404) T E _EiERFH
HAERAH; ZREE (#520100525) 1§H KL
IR AT SRkt (L5 217180101) 1 EERIIM
Wk EAEmAIR SRAA: FREWERK (S
151607006A) 18 5 &N FLL AR A AR B IR A H]
EB (L5 104D11J133367) WWH EIGIRHEMRIE G
RATE; AR (5 1612154094) . 40 (5
1612154094) 104 B @M IEH AR AT LG RAH
hig (L5 20081215) M H pES iR AL T H1)
RS ($16520150202) THE _EiERAERL
1.3 EEU=H

b AL B (BUE HISTOSTATS) A B 4] F 1
(ZL5 Microm HM) RFRER WH/RRHE (FhE) BIRA

H A BES (A5 Nikon DS-U3) i H 7K NIKON
WNEE BB IERIRTE (BB 11SS-1B) JIAL
HAEES P A (BLS DHG-9140A) Jy RigEise
ESHIEERAT M BT R (515 AB204-
S) HEiit Mettler Toledo AT 27 s /INSHPIIRIRATL (74
5V1824301) HNZEE Marex A H) M=o
1.4 ENGBERESRERESE

] R R 50 me/S2 O FEAE DU MR A 10 mL &
J& 8 100 mmol/L ] Na,CO5, 43 %% J5 i & /R % B R 1F
T —80 ‘CukFE#E A (EARTAAREK (HT0.9% NaCl
B ) BTSRRI IR N 0.5 o/L, BHH
BT
1.5 KRREMKMEERSH

PR AL B FARAFBAIA, F412H
(—FHFEBHM, —EHTHERME), HEREK
NIRREE, FERLAESHATT F A P f o (E A5 50
BN ER R, HME s AR Eh k. Sk,
FREHL IS STV EIIRUT O, 7 E e O
Bk, EAEIESUS AR — /N, i
ANGE, KBRSk, $50.5 mg/kg fEETIERR (0.1 mL/
100 gtk fiiR) &5%E (HERRIEER-AEE KT
BELEE) TEAFURSIBK, feEslimoamshik, #HT4E
Bo SLRGIRR AR UM ENF AR |, CRFFALIRE
ELE3T C 1B, BPRARAHMESEANSESIK. 5
SEBKIE TR A8 S, RIE AT,
1.6 NALRPEBERENE

HEATEAE T ER IS 5 min ML EIVEA 0.2% (0.5 ml/
100 g Fi e ) EB, P15 min f5 37 B0 FARB M LAL
U, FRATECH RRR, AN 20 A L SR v
FBRIRER, % 1R, TERRATR S22 SXGELH
RS CONE AR YV R Y= PE=Y S EVTRIN
J3 AR 7308 5 SR 2, HARR RN 2 A S) K Hs
i, A5 mL 0.5% Na,SO, )2 AT (3 = 7) RE T
BRI, ARE B EE 60 min LL_E; 43 000 r/min
B0y 10 min, B ETERAE 620 nm AN E R EEE,
DI ZEMIR R EEE SRR LR REB IS &, R
B LA P 72 B o
1.7 HEREGBWZR KA LD FIERE

1.6 TiT BN, V1P, 4% % 3R H EE IS K 1E]
ERR . WHES 2. 3. 4 FINASABAREE&ET,
DL KR 2 h DAL, KRG 86 2 BEva i
Ko ZHZEEH, RO, AEHITHSR LKD)
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i MCARKRIHzIBK, ACABKIKEIEIMK, PCAIKRIMEEK,
ICAEAENEk, ECANIRSMapRk, CCARIMS Pk, BAREKL
Bk; 10 20 3¢ ARRINERD Bk

E1 KRREERMeEENRARAZRIIRTEE
Figure 1 Coronal slices of brain tissue in rats with diffuse
cerebral thrombosis

Fro AV AES9 ~ 62 CREFNMLE 20 min &, #HAT
FRIUEE K, RN ZRER L. ZHR2, JoK g

L. TKZEE2. 95% LBEATR 90% LEZEWE . 80%
LIREM . 70% LA ERAIRILS mine EKIE
AN R 2 A RS 4 5 min, FVRBIZKIHEE 10 min
G, 1% #hig LEER . B AR K10
min, {HRFLLGE25~35s, BEE ZBAR K G
PERICEE . BfE YA BB, TR,

1.8 Hitotw

K I SPSS 26 FR M A TR ST H 73 45 R A
Mz +s 30, HRIESRASI AR 18098, P
P<0.05 NANERAGIHFE L.
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Figure 2 Evans blue (EB) staining images of brain tissue in rats with diffuse cerebral thrombosis

22 FiSHRmMEREXEKNARBEZEN

HE @R TR, BFRAKR KR

SIREST, MM S), MR, METEs

e, MIMERICHE, S5RFRLAME, REAR

FREG AN 2R HES TR AL, ZHARRIBRIE A, 4R
i, =SHWAMEZ, SR HIET, DrlifmE
SAGFKPNER, 83 2SHML%E3 LA HE
JeEEER,



144 LIS S L E S Laboratory Animal and Comparative Medicine

Apr. 2022, 42(2)

E: SENNETIRARNHERBLER., BFIEE O KERNE,

DEFIEREE TS, HHRX/NG50 pmo
B3 RigMmmRER AR NERR HE RBER(<40)

AL OFLETTEMNR, BeROMERERILS, BeX
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[ABSTRACT]
Clinical studies have found that pancreatic stellate cells (PSCs) in patients with pancreatic diseases,

Common types of pancreatic diseases are pancreatitis, diabetes and pancreatic cancer.

contributes to fibrosis, oxidative stress and inflammation, and lead to pancreatic diseases. This article
reviewed the modeling methods of different pancreatic diseases, and the influence and application
prospects of PSCs in pancreatic diseases, providing a new idea for the research and treatment of

pancreatic diseases.

[Key words] Animal model; Pancreatic stellate cells; Pancreatic disease
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Improving Effect of Environmental Enrichment on Stress-related
Indicators of British-shorthair Cats
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[ABSTRACT] Objective To investigate the effect of environmental enrichment on alleviating stress in
laboratory British-shorthair cats. Methods A total of fourteen laboratory British-shorthair cats were
randomly divided into welfare group (n = 7) and control group (n = 7) according to the presence of
environmental enrichment interventions which lasted for 11 weeks. The hematological and blood
biochemical, neuroendocrine and immunological parameters of each group were measured and compared
to evaluate the stress level of different groups. Results The mean corpuscular volume in the welfare group
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was significantly lower than that in the control group (P < 0.05), the percentage of lymphocyte was
extremely higher than that in the control group (P < 0.01), and the neutrophilic percentage was extremely
lower than that in the control group (P < 0.01). In addition, the levels of carbamide, creatinine, globulin, total
protein in the welfare group were significantly lower than those in the control group (P < 0.05); the

adrenaline and dopamine indicators in the welfare group were significantly lower than those in the control
group (P < 0.05), while interferon-vy (IFN-v), interleukin (IL)-1B, IL-2, IL-4, IL-5, IFN-v/IL-4 ratio, IL-2/IL-4 ratio,
IFN-+/IL-5 ratio and IL-2/IL-5 ratio of the welfare group were higher than those of control group; among
them, IFN-v, IL-2, IFN-v/IL-5 ratio and IL-2/IL-5 ratio were significantly different (P < 0.05), and IL-5 difference
was extremely significant (P < 0.01). Conclusion The environmental enrichment interventions can
effectively improve the welfare level of laboratory cats and reduce the biological costs of stress.

[Key words] Laboratory animal welfare; Environmental enrichment; Stress; British-shorthair cats
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L, FERER B4 CIFE R, Thermo Scientific
Wellwash Versa th Fr IFEARMLIG BRI Fr . B Ol HifRiE
BYVNE ., TIA 1.4 mLFERFERRRIE S HRE B O
RN 80 wL HG TR fLrh, EiRIEK LS
2 hETEDRBE R SRIE 0 Cy3-REREEMIR /NG, TIA
1.4 mL ¥ 5 A R RS & R DROEUBS Ly, TR 80 L [
Cy3-EE e IR B G, SIREDEFRR EFE 1 h
JETEVEBL {8 InnoScan 300 G HIE I HIE 5
CRHA Cy3 BESOEHEIE, BURGRAN 532 nm)
110 RitZESHR

W A5 I 7E Fa ) SR B B 7 A Miicrosoft™ Excel for
Mac 28 /5, iz SPSS 20.0 # GraphPad Prism 8 #R{-#
i s 21 8 A K M N T = V=1 YA E %N (T A= 1Y
M ER. BRGRERY +sFR, PAP<0.05IAHN
ZREASFE

2 £R

21 WIRFEXMERBOMKEZIER

MR FEAEIMIZS R ULER 1, ZLANR TR, R
SERGIE S L A MR RR B BAR X HEZH (P <0.05),
HAERTTHEZES (P>0.05), HAMTHE, &F
SIS 2 EAR B s TSR A (P<
0.01), R4 E 73 EeAk B AR F XA (P <
0.01), H&fErUIEHEZES (P>0.05). fEM/NMR
JiTH, WARSTERTEHEZER (P>0.05),
2.2 WIEFEFNMSCISEAY MK EHIER

MK AEAAERIE ST SR R 2, SXTIRZAAHELEL,
A SCIGI ME R . DLEF. BRER. BEHS
EXHERE (P<0.05), HRERNZESYLRET
EEY (P>0.05),
23 KEFEZMEIRIBHWEARD LIS

AN WFEIRIESS R TR, A4 SEE0 5 5
& _ERRE % B IR RS B B AR TR A (P<
0.05), HRMEMERAHT (P>0.05), WA 1A,
24 HEFEXMWERBHIBREFIEIR

TR RIET R TR, SARRAMEER, 37
55 & IS R A A SE R O IS TFN-y. IL-18. IL-2.
IL-4. IL-5. IFN-vy/IL-4 FEAH. IFN-v/IL-5FbAE . 1L-
2/IL-4 FLAEANIL-2/1L-5 FES G A . R IFN—y.
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1 MIEFEENTRIBMAZ BRI
Table 1 Effect of environmental enrichment on hemato-
logical parameters in laboratory cats

SR XJBBLH (n=7) BRI (n=7)
WBC @/(10%L") 8.41+2.67 7.96+3.27
LYMPH @/(10°L) 158+0.33 2504091
MONO @/(10%L") 0.40£0.20 0.25+0.06
NEUT @/(10%L7) 5.82+2.21 434+2.04
EO @/(10%L™) 0.54:0.27 0.81:0.56
BASO o /(10°L") 0.07:0.03 0.06+0.04
LYMPH % 20.09+5.37 32.41:6.36™
MONO % 459+1.30 3.37:0.63
NEUT % 67.87+4.99 54.33+6.22"
EO % 6.53+2.95 9.11+3.56
BASO % 0.93+0.58 0.77+0.36
HCT % 37.26+3.99 36.46+3.09
RBC /(10™L") 9.33+1.10 9.81+1.23
HGB o/(gL") 12.70+1.31 12541094
RETIC @/(10%L") 9.27+4.80 8.87+4.61
MCV @/(fL) 40.01£2.10 37.34+1.88"
MCHC /(gL 34.11:0.83 34.44+0.65
MCH m/(pg) 13.64+0.88 12.89+0.81
PLT @ /(10%L") 312.86+92.76 211.57+74.30
MPV @ /(fL) 13.01+1.15 14.19+1.76
PCT % 0.40+0.10 0.30+0.11

F: WBCRIE 4R %L, LYMPH BNtk B4R %L, MONO BD SR iZ 4R 2L,
NEUT B AR {447 48 B 45, EO BN IE BR M4 40 B %5, BASO R Bsi 14 ¥ 40
FEE, LYMPH%ENH EMIE B DL, MONO% BN B #Z AR B O tL
NEUT% BN AR #7 B B D EL , EO% BRI IE BS 14U 4R A8 B 5 L , BASO%
BIREMR MR RS B S EL , HCT BRI 4R A EL & , RBC BN 4R AR %, HGB
BIMIEHE =, RETICEI MR IR EL, MCV BD 19T MEBIATD
MCHC BN FHMIERRE , MCHEIIMBFIIMIEAS
&, PLTEDI/NREE , MPV BDSE 1 /R 4RFR , PCT BD M /MR EEFR o
5338BALLER, P<0.05,"P<0.01,

xR 2 WIRFEXIRIN MR ELISRAIRII
Table 2 Effect of environmental enrichment on blood bio-
chemical parameters in laboratory cats

IR STHRLA (n=7) ‘BRIA(n=7)
ALB p/ (gL 33.1411.46 33.29+1.03

ALKP z/ (U-L™) 43.00+10.53 42.86+7.41

ALT z/ (U-L) 70.00+19.38 60.29+9.28
UREA ¢/ (mmol -L™) 6.50+1.26 5.06+0.95"
CA ¢/ (mmol-L™) 2.40+0.07 2.34+0.07
CHOL ¢/ (mmol-L™) 2.48+0.53 2.65+0.57
CREA ¢/ (wmol-L™) 120.00+16.24 102.29+7.28"
GLOB p/ (gL 50.43+6.21 4371271
GLU ¢/ (mmol-L™) 6.17+1.08 5.43+0.55
PHOS ¢/ (mmol-L™") 1.73£0.12 1.68+0.17

TBIL ¢/ (umol-L™) 3.14+1.25 2.14+0.35
TP p/ (gL 83.45+5.53 77.14+2.80

E-ALBENEER , ALKP BMR M B BR B, ALT IR & BR ¥ & B8, UREA
BIFRZ<, CABD{5, CHOL BOfE[E &2, CREA BDfLET, CLOBEDEKEH ,
GLUBI®E & #E, PHOS BIBS , TBILBI S JBLI R, TPRIREH. SXR
AL, P < 0.050

IL-2. IFN—y/IL-5 H{EFTIL-2/1L-5 FHEZESHE (P<
0.05), IL-5Z5WAE (P<0.01), MESERER
IS FE X (P>0.05), WA 1B,

3 itie

T B IR TSR e A H A BRI, K
TEFRIREE FIOSCReR, — 7 bt = 2 i TS 2l == () 5
F = B R iR R BERRME, B
TR R = SR A E SN2 AR G HAhz2
Tk B, MsLie T SRR RS2 e, HARRIR
LS Z B AR NIRE, HIESEWR LR
AR A= B AR (AT S 28 AR e S B ] 7, (A,
ARSI I 1 B TS N B« TESIMNE Bl DX A B e
Tt K e B0 A BRI DA RN R AR
BBV B ERANNSEREEE THEH, W
SRR, DL, R, (R EFR, ARE I
W AN g =77 X 2R

AR A BT SCIA (R RETA R A 52

ASLIGEE R E R, MBANE FRE. 2RE L
E. ZERAEAETmRAE, HfE LiREnZ
EREAKFEARZE R B SR FE L (P<0.05), XK
B XS HAZH SEAGA Y 22 8- 1 EIRBESR R ZL R AUk, MLk
FA[ BT RS RN ARES, TR AIZH SCae At iy
IR L RE R R ZNAEN R E RIS RS T
AR NS, HARE EZoRE T 2085
DAR iRz SRR AR Z R E R e SRR
A DU KRN HR RS, AR % M55 iR
(s, M E L s 2vi . RS ARG
g, —BEERAEL, KRR PRSI 5
18, PAR/NERE B AR M, BI2sxd IR KRNI 6E
PRI, H A 2 TR Ui sl 8 N 7 1 Y
Mg D, A, B RERER. 2 EEACEE
e P SEEGAE 7E 0 H H SCIR IR E U R M RO, &
BT RS IR R 5RRA, R EZ KR
TBERATH, AUESCIGHREE IR, B3Ik
PRGN SIE RS CMAF I ATRE, G, Bk
TEIG L B0 AR B R L2 3R A R G5 5 (AR XS
JUk 1Y, St B I SR R R

RFTIEAL, MURTERDEUR RIH, fiZE—- N3 ih—%
ARG FEE] ZEM BV ER, 4
KRR E R E BRI S, HIE T ATAD, XA s
SO B I TFN-y, TL-1B. 1L-2, TL-4. I1L-57KF¥%]
RTAEFA, HPIFN-—y, IL-2, IL-5 (4 AZE 7
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i¥: Adrenaline Bl5 LR %, Norepinephrine BJE B S Lg%, Dopamine BIZ Ei&, Cortisol B [FREE, IFN-yBEIFi#Z=-y, IL-IBEIEAE
NER-1B, IL-2EAMENER-2, I4BBHABNE4, ILSBAMRNERS5. cANBH, whiEFIE; P<005, "P<001
E1 RMEFENTRIBHER D BEN(A) 2R FIEIR(B)RIZN

Figure 1 Effect of environmental enrichment on neuroendocrine parameters(A) and immunological parameters (B) in

laboratory cats

B FEN (P<0.05), 1L-18 ZHUKE G FEENE
SRR N EENETRE 2 —; IFN-y & IL-2 12
Th1 BUZHAG A 7R EBAFR, HEEHAM A S %
FENE; [N, IL-4 /S Th2 A Sk, G
B Th2 AR BE 7 TL-4 FOTIL-5 S840 PR, Mo
TUANT SRR Y, I, AR FT45 R
N, R ERZH S A B S e D REAR IR T e A1 A SZ 2 H1
i SR SR D e Z 2R, RE S I R AG gz
FRERIF K SRR MR . T RHIRORIAES T
O, H TSt sE T EX AR G B At b
BT B S, AU SR s e . R
WG I T SLge IR N R R R XU, B2
XFELAe N RS AR e AN, HUARRIE R M
JEE - Ml B S SO T Th LA IR+ S A s 5

Th2 BUZ A R 7o S O AR s 2 [B) )~ (R Th/
Th2 befd) . K1 (18h:) Rl @t 2048 Thl #1Th2
AR RS R B M R M N AR T
L AR, % HEZH SCAG A AY M Th1/Th2 B IFN—y/IL-
4, IL-2/1L-4, IFN-~/IL-5, IL-2/IL-5 FbAE K T-4&
K4, HAIFN-y/IL-5. 1L-2/1L-5 FEE R 4H ] 2 5
BHRITFRE Y (P<0.05). XA B HEA S
Z Th1/Th2 4 Al A RO RCEE , R HEZH Th1/Th2 B
FIZAAR, PHBAE SR B R Al Th2, HE SCRRARIE
P OB RO AT 5234 Th1/Th2 SEA R T Th2 £ SR
WRRE, RTINS AR B S, Bt
%ﬁzﬁ [16]0

LN G 5E D RE BRI IR 52 A A1 E 4 e 93 A ) 52
i 17, ARSEEG AN IAR DS EAR RGNS SR B, X
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RRAE SEAR M FO b DA 25 . PR ES AR 1 oo R T8 A
A, iR R R A E S s T EAE,
rhbk L2 oy PeAT R R A T o R AR E R A
W B ZNZ RN (P<0.01). HAIES A
SEPEAENUARIRIEUR R Ak (N) 390, ke
A (L) FROERN - LELERIN, XFIRAERED
ISP BIROEUR R ST R EE] U, ZEa Dl B
Gl EPS LAYV S R NI S i57a)
FRALSERR I RO S ThBe , ToiC 2l et 2 id Mk
Gz, BIEEAAMAEZE] T IS, fesrhee
HIAAHMIR F AR MR E VA SRR TT O T,
B2 G, T HRRRBZ B AR TS
AR, SEhr b EHYMBERIEFE, WIE
Bl B & o S R R AR R T A AR ) 75 TR A BE
B, BEMIEREL, NEERAERE, BB
SEEVUR L TIEFERE R R S = 3h 5K HY
JE RGN EE TR X 1, RIX TR A LA
R Z A T HAR A ) 22 DO RE O T 5 RE Bk RO R,
[ it 2 7 LR A 25 R A 05 3l 2 TR B B DR 3
ORISR RERR L. I, St —22 TR
ANFEE BT L4 R BN AR, ARSLIe RN
E T MR A AR

IMTF A, FELLANAETT I, X AR SEAR T Y
SEEILL AT R E R TRERA (P<0.05), L4
BONIMALE A & BE HRERENA R Z R TTHH
B (P>0.05), AHMBHAERSEFRYRIIRIS
FIFBSS, MR s AL AE 7R AR AL ™,
AR SEAG O HRZH S AR R A RO TRINR T SR Rl A — 2L,
H H S LA R 2L & & B H AR LA SC
B R & 2o RIULHEN], W HRAE SCAR T -3 21
M AR THEAIA, mIBER i T RIS e S ki
Ay, B ERE. AHE LIREMZ B SEmMAE 5
GRS RERGEI, AR E TRIER. 4R B,
HYEEZR B,y MHRZ T AR Bz, it e
DA L ANM BT, RILEIAE, K] a8 S BSE
WA E LA P FAh, KRR SRR A /MR
AL Z TREAMA (P=0.059) . TESCHRIRE, 1&MEMN
WA N RO BB S B8 K i/ MRS TERG 5%, s
M Lo BRI & A e EER 2 BT, X R SEAOA
FIPRER . WLEF. BREEFEEH AP 3 & Tk
A (P<0.05). LHLAAMMLT RBUIRER, ILEH
R ft e (e ML M EH 2R R O A A2 BROLET o [RIT
PREFUNUER L 2 HFIWT 5 ThRE R EH 248 hR, H¥ = T1E
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HE. BEA=E4GGERIN, 5 =&MUt
A, WIATRER B T /KA B2 5 R i R 2 H ik
FET: o AR FE HON IEEE SO0 HO I fel B A BR &R
HEREE S TREMNE, ENEZRGHEBKTEH
I, XRIHEEERABREANZER, ik Rz
hResZ 2K A RES [ BRE H KA. AT I,
SRR ST E 7R RERAVER AR T AR
KA PR AR BE Y o

ARG SR g A I B R . BRI K B
B, BInES R RS R R B
BTG, SR . B R AL
ko Biltn, SRR 5 AR EAITNRI,
HAETE TR T B B HX A TR0 E A S MER
W7E P RS . Gourkow 5 ) IERBI QIR IL A R
FRIAEE T R LRSS, B RSB TRD
HORIENT AT EE R LTS o EARSEE A H H B B
HWERHIR, MM T AR B A F A
FREINORLEE ST, ISR =R E PR AME, 3t
B, TR, SRFELNALLEEESIAG & L5k
HfT R, ERHEE A EIizsh 2 REER . &
SRIBENTE N R 2 5 GRERUR R, ERE &
A BT AL B REHA R S B /= O TR Y
fES) P, B IE RIS SRS R AR R, AT
PLBE RS AR ST, FHR IR R R AR, X
A B4 LR R U R B e RE ST 7,

i LAnR, AR . AN, s
F=ANTTEIMT T PR B X 2 A 4 e R B
REFAE RSN, 45 RN E A B R NS5 A
SEER B MR ER A AN, T
SHEMRI AW ERIKE . HREGRER, MR
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BAR, SRR ARSZ Z ] s L — TR
B SRR R ER S AR BRI RERZ BT, UL
HI B M@, BEIh, ZRTFFURT R G 4 & 1
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Application of Isolated Guinea Pig Ileum Method for Detection of
Histamine Substances in Osteopeptide Injections
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[ABSTRACT] Objective To evaluate the detection of the histamine substances in osteopeptide
injections by the isolated guinea pig ileum method, and to explore the feasibility of replacing cat depressor
substances method. Methods According to the 2020 edition of Chinese Pharmacopoeia, the histamine
substances in 7 batches of osteopeptide injections were detected from 5 enterprises by isolated guinea pig
ileum method. The results were compared with the test method of cat depressor substances. Results By
the isolated guinea pig ileum method, the histamine substances in 3 batches of preparations were
negative, which was consistent with the results of the test method of cat depressor substances. The
results of the other 4 batches of preparations were suspicious; while the examination results of depressor
substances in cat were 3 batches suspicious and 1 batch positive. The overall consistency rate of the two
methods was 85.7% (6/7). Conclusion The results of isolated guinea pig ileum method is almost the same
as the test of cat depressor substances, which can be used for the screening and study of histamines in
osteopeptide injections. It is suggested to add the inspection items of the test of depressor substances or
histamines in the standard of osteopeptide injections.

[Key words] Isolated guinea pig ileum method; Osteopeptide injections; Histamine substances test; Test of

cat depressor substances
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Table1 Experimental dose of histamine-like substances test by the isolated guinea pig ileum method
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BIESR 1.67 0.06 0.6 1.2 5.0 0.40

SR BKEER 2.50 0.04 0.6 1.2 15.0 0.40
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FHEBRIRERY 3.33 0.03 1.0 2.0 33.0 0.25
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Table 2 Experimental dose of cat depressor substance test
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Figure 1 Comparison of histamine-like substance test between the two typical osteopeptide injections

=3 7 BREEHNAARENEREZENER

Table 3 Results of histamine-like substance test in 7 batches of osteopeptide injections

F B[00 i e 46 S BB /mm

=1 Fl Pl LN d, 5dg/2.dstbER
ds dr dr ds

A SH BT E A-1 57.07 47.39 46.29 57.31 1/2ds<dy < dg
B EH BT B-1 4224 19.95 20.82 46.85 dr<1/2ds

c BEESR c-1 33.06 24.25 20.94 30.86 1/2ds<d; < dg
5 BECTER D-1 49.45 347 9.54 43.38 dy<1/2ds
S ABK D-2 24.29 6.07 0.87 58.12 dy<1/2ds

c BELESHR E-1 40.22 18.39 19.54 34.47 1/2ds<dr < dg

5B R E-2 7053 50.70 44.08 87.07 1/2ds<dh < ds

S d AN BB, d DR RATE. 128 d..d,d, d RS 4 R E D —A.
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Table 4 Results of depressor substance test in 7 batches of osteopeptide injections
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Figure 2 Comparison of depressor substance test among the three typical osteopeptide injections
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Table5 Comparison between histamine-like substance
test and depressor substances test on 7 batches
of osteopeptide injections
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[ABSTRACT] The use of electrode implantation technology to explore the electrical activity of population
neurons is crucial for brain and cognitive science, brain-like research and brain-computer interface
technology research. This article introduces the nursing points and significance of electrode implantation
in rhesus monkey cerebral cortex before, during and after operation. Preoperative care includes
preoperative preparation, preoperative medication, cranial fixation, skin preparation, etc. Intraoperative
care includes physiological index monitoring and cerebral cortex implantation surgery care, while
postoperative care includes observation and monitoring, debridement and nutritional care. Doing a good
job in the operation of electrode implantation into the cerebral cortex of rhesus monkeys can not only
improve the success rate of the operation, use as few experimental animals as possible to obtain the data
required for the experiment, but also reduce the pain and injury caused by the operation to the animals,
which is of great significance for brain and cognitive science research and animal welfare protection.
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